447 MATRIX METALLOPROTEINASE (MMP)-12 REGULATES MMP-9 EXPRESSION IN INTERLEUKIN-1β-TREATED ARTICULAR CHONDROCYTES  by Oh, H. et al.
S194 Osteoarthritis and Cartilage Vol. 16 Supplement 4
collagen content decreases in late stage osteoarthritis. In early stage, it is
reported that anabolism of the collagen increases. The hypothesis of this
study is that the collagen content increases in the slightly degenerated
cartilage. In our group, material properties of the articular cartilage were
examined with ultrasound cartilage evaluation system. In this study,
Fourier Transform Infrared (FTIR) imaging was also used to evaluate the
collagen content of articular cartilage.
Methods: Fourier Transform Infrared spectrometer (FT-IR-460 PLUS:
JASCO: Tokyo) coupled to a microscope (Intron-IRT-30: JASCO: Tokyo)
was used to acquire data. Human articular cartilage was obtained at total
knee arthroplasty and was graded by ICRS grading. Then, the mechanical
properties of the cartilage were measured with our ultrasound cartilage
evaluating system with wavelet transform method. Three parameters were
used; signal intensity (index of the stiffness), signal duration (index of
roughness) and signal interval (index of thickness). Then frozen section
of 5mm was made for FTIR imaging. In FTIR imaging, the integrated area
under the protein amide I and II (1710–1570 cm−1) was used as collagen
content. For quantitative analysis, the cartilage of weight bearing area
of the lateral femoral condyle was selected to avoid the site dependent
variance. Sample number was 10 of Grade-0 (G0), 10 of G1, 6 of G2
and 0 of G3 from 10 patients. In statistical analysis, one-way ANOVA
was used and p< 0.05 was deﬁned to be signiﬁcant.
Results: In the mapping of collagen content with FTRI, in G0 cartilage,
collagen rich area existed in surface and deep layer. In G1 cartilage,
the collagen content of superﬁcial area decreased and the collagen
content in deep layer increased. In G3, collagen content decreased in
whole layer. In quantitative analysis, there was no difference in collagen
content between G0, G1 and G2 cartilage when whole layer of cartilage
was examined. In superﬁcial layer, collagen content decreased as ICRS
advanced (Figure A). Otherwise, in deep layer, the G1 cartilage had
signiﬁcantly richer collagen content than G0 or G2 cartilage (Figure B).
In ultrasound evaluation, signal intensity declined (Figure C) and signal
duration increased as ICRS grade advanced. There was signiﬁcant dif-
ference between G0 and G1 cartilage in these two parameters. Further
examination whether the signal intensity (index of the cartilage stiffness)
reﬂects the collagen content of the cartilage was performed. Signal
intensity had a signiﬁcant correlation with collagen content in superﬁcial
layer (R=0.80).
Conclusions: In this study, the change of the collagen content in G1
cartilage differs in superﬁcial layer and in deep layer. As a result of an
increase of anabolism, the collagen content of G1 cartilage increased in
deep layer. However, collagen content of superﬁcial layer decreased. We
think that catabolism occurs stronger than anabolism and the collagen
content decreases. Recently, the collagen content of the cartilage has
been measured non-invasively with such as MRI T2 mapping method.
These changes of the collagen content of G1 cartilage may become a
candidate for early diagnosis of the cartilage degeneration. Ultrasound is
also a non-invasive method and the change of the signal intensity can
be used to guess the collagen content of the superﬁcial layer of articular
cartilage.
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Purpose: Limited information is currently available on the expression
levels and roles of matrix metalloproteinase (MMP)-12 in chondrocytes.
In this study, we characterize the expression mechanisms of MMP-12 and
its possible function in cartilage destruction.
Methods: The expression mechanisms of MMP-12 and MMP-9 were
determined using reverse transcriptase polymer chain reaction (RT-PCR),
quantitative real-time polymerase chain reaction (qRT-PCR), Western
blotting, reporter gene assay, and zymography in primary culture chon-
drocytes either treated with interleukin (IL)-1b or left untreated. The roles
of mitogen-activated protein (MAP) kinase subtypes were additionally
examined with speciﬁc inhibitors. The function of MMP-12 was assayed
in chondrocytes treated with the recombinant active protein.
Results: Il-1b induced the expression, secretion and activation of MMP-
12 in chondrocytes and cartilage explants via MAP kinase pathways.
Extracellular signal-regulated kinase and p38 kinase regulated MMP-12
expression, whereas c-jun N-terminal kinase modulated activation. MMP-
12 enhanced MMP-9 expression and secretion in the presence of Il-1b in
chondrocytes.
Conclusions: Il-1b in chondrocytes induces the expression and activation
of MMP-12, which, in turn, augments MMP-9 expression and secretion.
Our results support the possible involvement of MMP-12 in cartilage
destruction.
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Purpose: To assess in vitro the effect of 2 formulations of viscosupple-
ment, linear and a cross-linked hyaluronic acid (HA) on the synovial ﬂuid
(SF) rheology.
Methods: SF were obtained by sterile aspiration of the affected joints
in 14 patients suffering from knee OA. SF samples were collected in
sterile tubes and stocked at 4ºC. SF were characterized by size exclusion
chromatography (SEC) and rheology. From SEC experiments it was
possible to determine the different parameters (concentrations, average
molecular weights of HA). Two viscosupplements (a cross-linked HA with
an apparent MW of 6mDa and a linear HA with an average MW of
1.1mDa) were then added to SF in a ratio 1/1 to test their effects on SF
behaviour. The rheological behaviour of SF and SF+HA was determined
using an AR 1000 rheometer.
Results: The concentration of HA varied from 0.2 to 2.5 g/L. In steady
state ﬂow the rheological behaviour of SF was non Newtonian. The
addition of linear HA modiﬁed only slightly the behaviour of SF. It espe-
cially increased viscosity at higher shear rate and decreased shear rate
dependence of the SF suggesteing the SF/exogenous HA interaction. On
the opposite, the addition of cross-linked HA gave a large non-Newtonian
